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. , $u,$ $t\in R$ , $s;[0, \infty$) $arrow R$ $\varphi$ : $[0, C]arrow R(C>0$
) . .
(A) $\exists h>0,$ $\varphi(u)\geq h,$ $\varphi(u)+s(t)\geq h$ $(0\leq u\leq C, t\geq 0)$ .
(1) $u_{0}(t)$ $C$ To , (2) $u(t)$ $C$
$T$ , $T_{1}$ $:=T-T_{0}$ $s(t)$ . Knight [1]
$\varphi(u)=-\gamma u+s_{0}$ ( $s_{0}$ ) , $|s(t)|$ $|\gamma|$ ,
$-T_{1} \approx e^{\gamma T_{0}}\int_{T-T_{0}}^{T}e^{-\gamma(T-t)}\frac{s(t)}{s_{0}}dt$
.




, $\varphi(u)$ . $u$ $[0, C]$ $n$ ,
$C_{k}$ . ,
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$C_{k}= \frac{kC}{n}$ $(k=0,1,2, \cdots,n)$
. $n+1$ $(C_{0}, \varphi(C_{0})),$ $(C_{1}, \varphi(C_{1}))$ , $\cdot$ . . , $(C_{n}, \varphi(C_{n}))$
$\varphi_{n}(u)$ ,
$\varphi_{n}$ : $[0,C]arrow R$
, $[C_{k-1}, C_{k}]$ $(k=1,2, \cdots, n)$
$\varphi_{n}(u)=k\varphi(C_{k-1})-(k-1)\varphi(C_{k})+\frac{n}{C}\{\varphi(C_{k})-\varphi(C_{k-1})\}u$
. $\varphi_{n}$ , $\varphi_{\mathfrak{n}}$ , (A) $\varphi$ $\varphi_{n}$
.
(1), (2) .
(1) $\frac{du}{dt}=\varphi_{\mathfrak{n}}(u),$ $u(0)=0$ ,
(2) $\frac{du}{dt}=\varphi_{n}(u)+s(t),$ $u(0)=0$ .
$h>0,0\leq K<L\leq C,$ $\lambda\geq 0$ , $a,$ $b$
(3) $a+bu\geq h$ , $a+bu+s(t)\geq h$ $(K\leq u\leq L, t\geq\lambda)$
.
(4) $\frac{du}{dt}=a+bu,$ $u(\lambda)=K$
$u_{0}(t)$ , $u_{0}(t)=L$ $t$ $\eta$ , $R_{0}=\eta-\lambda$
(5) $\frac{du}{dt}=a+bu+s(t),$ $u(\lambda)=K$
$u(t)$ , $u(t)=L$ $t$ $\sigma$ , $R=\sigma-\lambda,$ $R_{1}=R-R_{0}$ .
,
(6) $|R_{1}|< \max\{R_{0}, R\}\leq\frac{L-K}{h}$
(7) $-R_{1}= \int_{\lambda}^{\sigma}e^{b(\sigma-\tau)}\frac{s(\tau)}{a+bL}d\tau+bR_{1}^{2}\Phi(bR_{1})$
. , $\Phi(x)=\sum_{n=2}^{\infty}\frac{x^{n-2}}{n!}=\frac{1}{2!}+\frac{x}{3!}+\frac{x^{2}}{4!}+\frac{x^{3}}{5!}+\cdots$ .
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(3) , $0<R_{0}\leq(L-K)/h,$ $0<R\leq(L-K)/h$ . ,
$R\geq$ , $0\leq R_{1}=R-R_{0}<R$ , $R<$ $0<-R_{1}=R_{0}$ -R<&
. (6) .




















, (9) (7) .
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$b=0$ , (5) $u(t)$
$u(t)=K+ \int_{\lambda}^{t}\{a+s(\tau)\}d\tau=K+a(t-\lambda)+\int_{\lambda}^{t}s(\tau)d\tau$
, $t=\sigma$ $\sigma-\lambda=R$ ,
$L=K+aR+ \int_{\lambda}^{\sigma}s(\tau)d\tau$
. , $s(t)\equiv 0$ $R=R_{0}$ , $L=K+aR_{0}$
.
$K+aR_{0}=K+aR+ \int_{\lambda}^{\sigma}s(\tau)d\tau$
. $R-$ , $R-R_{0}=R_{1}$
$-R_{1}= \int_{\lambda}^{\sigma}\frac{s(\tau)}{a}d\tau$
. (7) $b=0$ .
1 , $R_{0}$ $a,$ $b,$ $K,$ $L$ , $\lambda$
. (4) .
$n\in N$ 1 (1) $u_{0}(t)$ , $u_{0}(t)=C$
$t$ $\tau_{0}$ . $k=0,1,2,$ $\cdots n$ , $u_{0}(t)=C_{k}$ $t$ $\mu_{k}$
. ,
$u_{0}(\mu_{k})=C_{k}$
$\mu_{k}$ . , (2) $u(t)$ , $u(t)=C$ $t$ $T$ . ,
$k=0,1,2,$ $\cdots n$ , $u(t)=C_{k}$ $t$ $\sigma_{k}$ . ,
$u(\sigma_{k})=C_{k}$
$\sigma_{k}$ . $0=\mu 0<\mu_{1}<\cdots<\mu_{n}=T_{0},0=\sigma 0<\sigma_{1}<\cdots<\sigma_{n}=T$
. Tl=T-T , $R_{0}^{(k)},$ $R^{(k)},$ $R_{1}^{(k)}$
$R_{0}^{(k)}=\mu_{k}-\mu_{k-1}$ , $R^{(k)}=\sigma_{k}-\sigma_{k-1}$ , $R_{1}^{\langle k)}=R^{(k)}-R_{0}^{(k)}$ $(k=0,1,2, \cdots, n)$
,




$C_{k-1}\leq u\leq C_{k}$ , $u^{*}(t)$ , $u^{*}(t)=C_{k}$ $t$ $\rho_{k}$ . 1
$R_{0}^{(k)}=\mu_{k}-\mu_{k-1}=\rho_{k}-\sigma_{k-1}$
. , $K=C_{k-1},$ $L=C_{k},$ $\lambda=\sigma_{k-1}$ ,
$a=k\varphi(C_{k-1})-(k-1)\varphi(C_{k})$ , $b= \frac{n}{C}\{\varphi(C_{k})-\varphi(C_{k-1})\}$
. $a+bu=\varphi_{n}(u),$ $a+bL=\varphi(C_{k})$ , (6)
(10) $|R_{1}^{(k)}|< \max\{R_{0}^{(k)},$ $R^{(k)} \}\leq\frac{C_{k}-C_{k-1}}{h}=\frac{C}{hn}$
. ,
$b= \frac{n}{C}\{\varphi(C_{k})-\varphi(C_{k-1})\}=\frac{\varphi(C_{k})-\varphi(C_{k-1})}{C_{k}-C_{k-1}}=\dot{\varphi}(B_{k})$
$B_{k}\in(C_{k-1}, C_{k})$ . , $\dot{\varphi}=d\varphi/du$ . (7)
(11) $-R_{1}^{(k)}= \int_{\sigma_{k-1}}^{\sigma_{k}}e^{\dot{\varphi}(B_{h})(\sigma_{h}-\tau)}\frac{s(\tau)}{\varphi(C_{k})}d\tau+\dot{\varphi}(B_{k})(R_{1}^{(k)})^{2}\Phi(\dot{\varphi}(B_{k})R_{1}^{(k)})$
. 1 , .
, $\tau_{k}\in(\sigma_{k-1},\sigma_{k})$ ,
(12) $\int_{\sigma_{k-1}}^{\sigma_{k}}e^{\dot{\varphi}(B_{h})(\sigma_{k}-\tau)}\frac{s(\tau)}{\varphi(C_{k})}d\tau=e^{\dot{\varphi}(B_{k})(\sigma_{k}-\tau_{k})}\frac{s(\tau_{k})}{\varphi(C_{k})}(\sigma_{k}-\sigma_{k-1})$
. , $B_{k}\in(C_{k-1}, C_{k})=(u(\sigma_{k-1}), u(\sigma_{k}))$ $B_{k}=u(\xi_{k})$ $\xi_{k}\in$
$(\sigma_{k-1}, \sigma_{k})$ . , $C_{k}=u(\sigma_{k})$ , (12)
, (12) (11) ,
(13) $-R_{1}^{(k)}=e^{\dot{\varphi}(u(\xi_{k}))(\sigma_{k}-\tau_{k})} \frac{s(\tau_{k})}{\varphi(u(\sigma_{k}))}(\sigma_{k}-\sigma_{k-1})$
$+\dot{\varphi}(B_{k})(R_{1}^{(k)})^{2}\Phi(\dot{\varphi}(B_{k})R_{1}^{(k)})$
. (13) $k$ ,
$\sum_{k=1}^{n}(-R_{1}^{(k)})=-T_{1}$
. , $u,$ $\tau_{0},$ $T,$ $T_{1},$ $\sigma_{k},$ $\tau_{k},$ $\xi_{k}$ $n$ ,
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$u_{n},$ $T_{0}^{n},$ $T^{n},$ $T_{1}^{n},$ $\sigma_{k}^{n},$ $\tau_{k}^{n},$ $\xi_{k}^{n}$ ,
$-T_{1}^{n}= \sum_{k=1}^{n}e^{\dot{\varphi}(u_{n}(\zeta_{k}^{n}))(\sigma_{k}^{\mathfrak{n}}-\tau_{k}^{n})}\frac{s(\tau_{k}^{n})}{\varphi(u_{n}(\sigma_{k}^{n}))}(\sigma_{k}^{n}-\sigma_{k-1}^{n})$
$+ \sum_{k=1}^{n}\dot{\varphi}(B_{k})(R_{1}^{(k)})^{2}\Phi(\dot{\varphi}(B_{k})R_{1}^{(k)})$
. , $narrow\infty$ , $T_{0}^{n}arrow T_{0},$ $T^{\mathfrak{n}}arrow T,$ $T_{1}^{n}arrow T_{1}$ , $\{u_{n}(t)\}$
$[0, T$) $u(t)$ . , $T_{0},$ $T,$ $T_{1},$ $u$
. $narrow\infty$ , (10) $\max_{1\leq k\leq n}(\sigma_{k}^{n}-\sigma_{k-1}^{n})=\max_{1\leq k\leq n}R^{(k)}arrow 0$
$\lim_{\mathfrak{n}arrow\infty}\sum_{k=1}^{n}e^{\dot{\varphi}(u_{n}(\zeta_{k}^{n}))(\sigma_{k}^{n}-\tau_{k}^{n})}\frac{s(\tau_{k}^{n})}{\varphi(u_{n}(\sigma_{k}^{n}))}(\sigma_{k}^{n}-\sigma_{k-1}^{n})$
$= \int_{0}^{T}e^{\dot{\varphi}(u(t))(t-t)}\frac{s(t)}{\varphi(u(t))}dt=\int_{0}^{T}\frac{s(t)}{\varphi(u(t))}dt$
. (13) 2 .
$| \Phi(x)|\leq\frac{1}{2!}+\frac{|x|}{3!}+\frac{|x^{2}}{4}!+\frac{|x|^{3}}{5!}+\cdots<1+\frac{|x|}{1!}+\frac{|x|^{2}}{2!}+\frac{|x|^{3}}{3!}+\cdots=e^{|x|}$
, $M= \sup\{|\dot{\varphi}(u)|;0\leq u\leq C\}$ , (10) (13) 2
.
$| \dot{\varphi}(B_{k})(R_{1}^{(k)})^{2}\Phi(\dot{\varphi}(B_{k})R_{1}^{(k)})|\leq M|R_{1}^{(k)}|^{2}e^{M|R_{1}^{(k)}|}\leq\frac{MC^{2}}{h^{2}n^{2}}e^{MC/h\mathfrak{n}}$ .
, $narrow\infty$
$| \sum_{k=1}^{n}\dot{\varphi}(B_{k})(R_{1}^{(k)})^{2}\Phi(\dot{\varphi}(B_{k})R_{1}^{(k)})|\leq\sum_{k=1}^{\mathfrak{n}}\frac{MC^{2}}{h^{2}n^{2}}e^{MC/hn}=\frac{MC^{2}}{h^{2}n}e^{MC/hn}arrow 0$
. . $\ovalbox{\tt\small REJECT}$
$\varphi(u)=-\gamma u+s_{0}$ ,
$-T_{1} \approx e^{\gamma T_{0}}\int_{T-T_{0}}^{T}e^{-\gamma(T-t)_{\frac{s(t)}{s_{0}}dt}}$
([1] ). , $s_{0}$ , $|\gamma|$ $|s(t)|$ .




. , $\gamma s(t)$ $0$
$- \gamma u(t)+s_{0}=s_{0}e^{-\gamma t}-\gamma\int_{0}^{t}e^{-\gamma(t-\tau)}s(\tau)d\tau\approx 80e^{-\gamma t}$
. , $0=T-T_{0}-T_{1}$
$-T_{1}= \int_{0}^{T}\frac{s(t)}{-\gamma u(t)+s_{0}}dt\approx\int_{0}^{T}\frac{s(t)}{s_{0}e^{-\gamma t}}dt=\int_{0}^{T}e^{\gamma t}\frac{s(t)}{s_{0}}dt$
$=e^{\gamma T} \int_{0}^{T}e^{-\gamma(T-t)}\frac{s(t)}{s_{0}}dt=e^{\gamma(T_{0}+T_{1})}\int_{T-T_{0}-T_{1}}^{T}e^{-\gamma(T-t)}\frac{s(t)}{s_{0}}dt$





[1] Knight, B. W., Dynamics of encoding in a population of neurons, J. General Physiol-
ogy 59,1972, 734-766.
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